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connection data or starts transmission of the connection data, at a later time in 
order to allow set-up of new communications links. 

19. The switching device of claim 18, wherein the communications 
system is an ATM (Asynchronous Transfer Mode) communications system. - - 



IN THE ABSTRACT 



Cancel the Abstract as filed, and insert therefore on a separate page, the 
% following Abstract of the Disclosure: 




- - ABSTRACT OF THE DISCLOSURE 



yj 

m 

yj A method and apparatus for fault reversion in a communications system 

switching device, wherein after occurrence of a fault, connection data which has 
been previously stored elsewhere in a redundant manner is used to handle 
communication links in the system. The method and apparatus involves a 
switching device having a central control unit including a data memory. 
Connection data, which can be switched via associated peripheral assemblies, is 
received from signaled communications links and stored in the data memory. - - 



REMARKS 



A substitute specification and an Abstract of the Disclosure are provided 
herewith which make editorial changes in order to conform to standard US 
practice. A marked-up copy of the specification is also provided reflecting the 
changes made. 
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In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth the subject matter of Applicants' invention. 

No new matter has been inserted into the application. 

Applicants submit that this application is In proper condition for 
examination in the United States National Examination Stage, which action is 
earnestly solicited. 
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(Doscription) [Substitute Specification:] 

{Fau l t rovore i on in a switch i ng d e vico of a commun i cation s 6yetom) [- - METHOD AND 

APPARATUS FOR FAULT REVERSION] 
{The i nvention rolatoo to a nriothod ] [IN A COMIWU NIDATIONS SYSTEM SWITCHING 

DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention pertains to a method and apparatus] for reversion of a fault in 
an active peripheral assembly of a switching device in a (commun i cat i ons sy s t e m, i n part i cu l ar 
}[communi-cations system. In particular, the present invention pertains to a method and 
apparatus for reversion of a fault in an active peripheral assembly of a switching device] in 

an ATM (Asynchronous Transfer Mode) communications system {, i n wh i ch at l e ast ono signal e d 
commun i cat i ons li nk i s sw i tch e d v i a th e active p e riphera l ascomb l y, and i n wh i ch connect i on data 
for tho commun i cat i ons l ink ar e storod i n th e act i vo periphera l acc e mb l y i n ordor to hand l e tho 
communicat i ons link. Tho i nvontion furthermore folates to a sw i tch i ng d e v i co for a 
commun i cat i ons oystom, i n part i cu l ar for an ATM commun i cat i ons system, hav i ng a centra l 
contro l unit for contro l l i ng a number of assoc i at e d p e riph e ral ass e mb li es via which 
commun i cat i ons li nks can b e s w i tched.} !. 

Discussion of the Related Art:] 

It is known in switching devices of communications systems for communications links to 
be switched via peripheral assemblies of a switching device, that is to say to handle the 
communications links with the aid of hardware components of the peripheral assemblies, in 
particular to set up, to maintain and to end such links. Furthermore, it is known for a number of 
peripheral assemblies to be controlled via a central switching-internal computer. The central 
computer transmits, in particular, signals relating to the setting up and clearing of communications 
links, to the peripheral assemblies. 

From ATM communications technology, it is known for permanent and signaled 
communications links to be set up and to be maintained. The permanent communications links 




are normally set up and maintained over lengthy time periods by the operator of a 
communications system. Permanent communications links are subject to particularly stringent 
reliability requirements. 

Signaled communications links are produced on request by the operator or by a user of 
the communications system and, as a rule, are maintained for shorter time periods than the 
permanent communications links. For example, a signaled communications link is ended when a 
telephone handset Is placed on the rest. A typical feature of a signaled communications link is 
that it is left to the communications system to decide which chain of a number of possible physical 
path elements for transmission of communications signals will be set up for the signaled 
communications link. 

{It io furthormoro} [Furthermore, it is ]known for signaled permanent communications 
links to be set up and {te-b^ maintained over a similarly lengthy time period as permanent 
communications links. Signaled permanent communications links are subject to similarly 
stringent reliability requirements as [are] permanent communications links. In contrast to 
permanent communications links, the operator or a user of {the} [a signaled permanent 
communications iink] communications system specifies only some of the nodes in the 
communications system and/or only some of the physical transmission sections, via which the 
communications link is intended to be set up {, wh e n} [. 

Apart from this,] setting up [of] a signaled permanent communications link {. Apart from 
th i s, th e s e tt i ng up of a s i gnal e d p e rmanont commun i cat i ons li nk} is left to the communications 
system. As in the case of signaled communications links {as w ell } , signaled permanent 
communications links require additional connection data and/or connection data of a different 
type to be stored, in comparison with the data for permanent communications links, in order to 
handle the communications links. 

In order to allow faults in an active peripheral assembly to be reversed, {it i s known for} 
redundant peripheral assemblies and/or redundant transmission paths [need] to be provided. If a 
peripheral assembly or a transmission path fails, the communications link or {the 
communicat i ons} links { i s or} are routed to the redundant peripheral assembly and/or 



transmission path. In this case, a distinction is drawn between different types of redundancy. For 
example, peripheral assemblies may have so-called 1+1 redundancy or 1:N redundancy. 

In the case of 1+1 redundancy, a passive peripheral assembly Is provided for an 
individual active peripheral assembly and is available exclusively as a standby assembly for that 
active peripheral assembly. In consequence, the passive, redundant assembly may contain 
essentially the same hardware and software settings as the active assembly. In practice 
however, the software settings in particular, (that i o to cay, for oxamp i o, tho} [such as] 
connection data stored in the assembly, change at short time intervals. The software for the 
passive, redundant assembly is thus not reliably at the latest standard, so that it is not possible to 
switch over from the active assembly to the passive assembly without updating the software 
and/or the connection data. [ 

JFurthermore, there is no assurance that the same hardware settings would exist at the 
same time in both assemblies. For this reason, loss of all the signaled communications links 
must be expected if it is also possible for some of these signaled communications links to be 
maintained. 

{Furth e rmor e } [Therefore], when switching over from an active transmission path to a 
1+1 redundant transmission path, it may be necessary to switch a number of peripheral 
assemblies which each have 1+1 redundancy. This increases the probability that the majority, or 
all the signaled communications links, will be lost. 

In the case of 1:N redundancy, there is only one joint redundant assembly where the number of 
assemblies is N > 1 . Presets in the redundant assembly, which speed up switching from one of 
the N active assemblies to the redundant assembly, which ensure that existing signaled 
communications links are maintained, thus cannot be carried out. or can be carried out only to a 
limited extent, according to the known method. 

When software faults occur in an active peripheral assembly, { i t i s known for} the entire 
assembly [may need] to be reset and {to bo} restarted. In the process, all the connection data 
for signaled communications links are deleted, so that all these communications links are 
terminated. 




{Th e pro s ont i nvont i on is ba se d on tho ob je ct of sp e cifying a mothod for r e vorsion of a 
f a u l t i n an act i ve poriohora l assonnbiv of th e tvpo m e ntioned i n i tially, i n wh i ch s t abie 
s ignaled commun i cat i ons li nks can bo reliab l y mainta i nod after tho occurronco of tho fa uttr 

A further ob i oct of tho i ny e ntion i s to s poc i fy a corr e spond i ng s w i tch i ng d evicer 
The ob i oct s are rospoct i ye l y ach i oyed by a mothod hay i ng tho features of c l aim 1. a B4-bv 
an apparatus haying tho features of claim 10, Doye l opments ar e the s ub j ect mattor -Q^4he 

d e p e nd e nt c l a i n ^ 

W i th regard to th e m e thod< th e conn e ction data for th e at le a s t one commun i c a tions li n ter 
which data a r e s tored i n th e act i ve periph e ra l a s s e mbly4 are a l so s tored o lse whero 4n^ 
O r e dundant manner Aft e r th e occurrenc e of th e f a u l ts th e conn e ction data which ar e s to red 

else wh e r e in a redundant manner are used i n ord e r to continue to hand te-the 

01 

yJ 



com munications li nk. Th e s torage of two up - to - date sets of connection data e nsures thai 
th e connect i on data are stil l aya il ab l e. at least once, after the fa i lure or after th e 
yj occurrenc e of tho fau l t in the act i ve p e r i phera l as s embly. Proyidod tho redundant sot of 



yj 



Q connoct i on data, or at le a s t ono of th e redundant s e ts of connoct i on data^ I s or aro 



undamag e d aftor th e occurr e nc e of th e fau l ti th e und a mag e d data s ot c a n b e u sed-to 



y] cont i nu e to hand l e th e commun i cat i ons l ink. I t is thu s pos s ibl e to ma i nta i n th e at le a s t one 

s i gna l ed commun i cation s l ink, prov i d e d i t i s s t ill s tab le aft e r th e occurr e nc e of th e f a u l t »4ft 
order to prec l ude the pos si b ili ty of th e se t of d a ta which I s s tor e d i n the faulty p e r i ph efal 
as s emb l y be i ng damaged and thus e nd a ng e r i ng the ma i nt e n a nc e of th e at lea st on e 
commun i cat i ons link whon i t i s used further, the connoct i on data stor e d I n the fau l t y 
p e riphera l assemb l y are preferab l y d eletedr 
The- mothod accord i ng to tho i nv e nt i on has th e advantage that s i gna le d commun i cation s 
li nk s can be mainta i ned w i th the s ame rel i ab il ity a s pormanont communications Unks^ 
which may b e unstabl e in th e s am e way a s the sign a l e d communicat i on s link s after the 

occurrence of th e f a ult, or c a n no long e r b e maintain e d owing to th e fa ults 
Th e t e rm p e riphera l a sse mbly m e an s an a s s e mb l y or un i t of a s w i tch i ng d e v i c e wh i ch i s 
dife ctlv i nvo l ved i n the sotting up and/or i n th e maint e nance of a commun i c a tion s l i nki Tho 





te rm por i ph e ra l assomblios cov e r s , i n particular, i nt e rfaco ascomb lie s (Lino I ntorfaco 
Ca rdc L \ C), which form an i ntorfaco to transmiss i on li nos outo i do tho s witch i ng svctonrK 
mtimpl oxor un i ts (for oxampio Statict i c al Mu l t i pioxino Un i ts SMU) which conn e ct a number 
of i ntorfaco assombl ies to a s w i tch i ng network, sw i tch i ng networks (ATM Sw i tch ing 
Networks ASN) wh i ch produce th e correct output from a numb e r of po ssi bl e outp ul64n 
re s ponse to s i gnals arr i v i ng at them, i n particular., the as se mb lies have a l argo nun ^be^-of 
e l ements which carry out funct i ons on tho assomb l v. but a t l e ast a memory ar e a for 
s toring tho connect i on data and an e l ement wh i ch is d i rect l y i nvo l ved i n -the 
commun i cat i ons link. The invention can a l so bo used in other communicat i ons sy s tem, f or 
e xamp l e i n STM (Synchronous Tr a nsf e r Mode) communicat i on s s v s ten ^Sr 

In a commun i cat i ons svstom, tho term switch i ng d e vic e moan s a device which a ll ows 

s.l 

variou s s witchino -s vstom externa l and/or switch i ng -s vstom - internai transmiss i on paths -of 

La ' 

tran s m iss ion l i ne s to b e connected to one another or to bo en a bl e d for th e purpo ses of 
U se tt i ng up a commun i cation s-Unk> 

B Th e t e rm commun i c a t i on s l ink mean s a l ink for connection of any desir e d type v i a which 

s i gn al s can b e transmitt e d w i thin the communications system or b e yond th e bound aries 

of th e communication s syst em? 
'^^ Th e connection data are pr e f e rab l y s tor e d in a memory dev i ce wh i ch i s centra l f of-the 

number of per i phera l as s emb lie s, before the fau l t occurs. In part i cu l ar, the memory device 
is part of a centra l sw i tch i ng comput e r of the sw i tching dev i c e . I n this case, the sw i tch i n g 
com puter may, for examp l e, updat e that copy of the connect i on data wh i ch i s s tored i n i t s 
m e mory dev i c e wh e n e v e r i t i nforms th e act i v e p e r i ph e r al a sse mb l y of ch a ng es wh i ch 

re lat e to the conn e ct i on data. 
How e v e r, on th e other handi as w e lL th e c e ntra l m e mory for th e connect i on data for a 
numb e r of p e riph e ra l a sse mbl ie s has th e advantag e th a t on e common memory un *t-or 
memory dovice i s suffic ie nt, and that tho data adm i ni s trat i on can be carri e d out i n an 

e ff e ct i vo mann e r. 



m 
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I n ono dovo l opmont a rodundant pass i vo p e r i phora l a s somb l v. i n wh i ch th e conn eeHon 
data aro stor e d in a redundant manner, i s providod for tho act i vo p e r i phora i as s om blvr-ift 

contrast to th e pr i or art, tho pass i ve per i pheral a s s e mb l y is used to s tore a-set-of 
conn e ct i on data wh i ch is i u s t a s up to - date as that in the act i ve per i ph e r al a sse mbly. T his 
fifstiv cr e ate s th e poss i bi li ty s imply of s w i tch i ng over to th e pas si v e p e r i pheral assom blv 
after- th e occurr e nc e of th e fau l t I n tho act i ve per i ph e ra l as s embly whi lo M on th e oth e r han dt 
i t i s poss i ble to transm i t the conn e ction data from the pa s s i v e p e r i phoral assemb l y to4he 
act i ve periphera l assomb l v. for examp l e i f the connect i on data stor e d in th e act i vo 
p e r i phera l a s s e mb l y are fau l ty, or there is a poss i bi l ity of such data be i ng fau l t vr 
I f a fault occur s i n the software of th e act i ve periphera l as s emb l y, the connect i on -data 

Q 

4} wh i ch ar e s tored e l sewhere i n a redundant manner can be transm i tt e d, in a pr e ferred 

SJ 

q\ manner, to the periph e ral a s semb l y which is sti ll active after the occurrence of tho f atrft^ 

Fau l t s i n s oftware cov e r s not on l y faults in progr a m s , but a ls o fau l t s i n s tored data to 

wh i ch access can b e mad e wh il e a program is running. 
I n many fau l t s ituat i on s ^ continuation of op e ration of the active periph e ral a sse mb l y 
r e presents th e fastest and most r eli ab le opt i on for ma i nt ai n i ng s tab l e commun i cat ions 



yi li nks w i thout cons i derab l e i nterrupt i ons. Most l y, hardware sett i ngs st ill exist in the act ive 

p e r i phera l as se mb l y in order to ma i nta i n a commun i cations li nk after the occurronoo of 
the fau l t. Th i s is preferab l y checked aft e r the tran s mi s s i on of tho connect i on data stor ed 
o l sowhore i n a redundant manner, or at least after transmiss i on of s ome of 4hese 
c onnect i on data i temSi During th e chock i t i s also, for oxamp l e. po ssi b le to confirm 
wh e th e r th e conn e ct i on data stored el s ewher e i n a r e dundant m a nn e r have been change d 
as a con se guence of their having b e en updated in th e m e ant i me, s o that corr es pon dlftq 
corr e ct i ons or changes are reguired to the hardware se tt i ng s i On e po ssi b le r eas on for th is 
occur s wh e n a m e s s ag e that th e commun i cat i ons l ink i s i nt e nd e d to be ended arr i v es^at-a 

c e ntra l s w i tch i ng comput e r i n th e meant i m o i 
I n one preferred refinement of the method, th e connection data to bo transmitted remain 
stored at tho other l ocat i on, that i s to say they ar e tran s m i tt e d i n th e form of a copy. Th is 
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a ls o app li os i n part i cu l ar to tho c i tuation i n wh i ch, aftor tho occurronco of tho fauiti tho 
Pfowo u sl v active poriphora l as s emb l y bocomos pas si v e and a r e dundant assom bly4s 

us e d as the act i ve por i phora l assomb l v, to wh i ch th e connection data stored e lsewhor e4n 
a r e dundant mann e r ar e tran s m i tted^ Thio method var i ant make s i t po ss ib l e to mainta m 
stabie- oommun i cat i on s l ink s i n particular when hardware fau l ts occur i n th e pr e v toustv 

a ctiv e p e r i ph e ra l a s s erobtvr 
lf»-o ne part i cu l ar l v pref e rr e d dev el opm e nt of the m e thod, th e transmi s s i on of t ho 
connection data to the per i phera l assemb l y wh i ch i s active aftor the occurrenc e of the 
fau l t i s i nterrupt e d, or i s not s tarted unti l I ater4 I n order to a ll ow th e setting up of -new 

communications li nk s . In thi s ca se , exped i ent l y, the connection data to bo transm i tt e d ar e 



transmitted i n b l ock s to tho act i v e p e r i phera l a s sembly. One ma j or advantaoo -oMhis 
01 developm e nt is that, as soon as i t is confirmed which p e riphera l assemb l y wi l l be taking 

[^1 ov e r or cont i nu i ng the act i ve operat i on a ft e r th e occurr e nc e of th e fau l t H=tew 



communications l i nks can b e se t up^ and i n thi s ca se i t is poss i b l e to use tho s ame 
m e thod as th a t for fault - free op e ration. 



nj W i th r e gard to th e apparatus, th e object of th e invent i on as stated abov e i s ach i o ved-w 

U] that tho centra l contro l unit of the sw i tching dev i ce ha s a data memory i n w lHoh 



connection data can be s tored from s i gna l ed Gubscr i bor conn e ct i ons which ar e s w i tch ed 
v i a th e a s soc i ated por i phora l ass e mb li e s , and in that a transm i ssion unit i s provid ed4of 
feadm g and tran s m i tt i ng the conn e ct i on data to th e as s oc i ated p e riphera l assenr> 1&tie&r 
Advantages and deve l opments result from the above descr i pt i on of th e method accord mq 

to tho i nvent i on,! and i ts deve l opmen ter 
Ex e mp l ary embodim e nt s of the i nvention w i li now be de s cr i bed w i th reference t o-t^w 
attach e d draw i ng. How e v e rt th e i nv e nt i on is not l im i t e d to th ese e x e mp l ary e mbod i mont -Sr 

Th e si ng le figur e of the drawing, wh i ch i s annotated Figure 1, s how s^ 
a s w i tching dev i ce hav i ng two 1 * 1 redundant interface assemb li es dur i ng rover s io w-of^ 

fault. 
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T»te-6 w i tchinq d e v i co EXC ( s hown i n Fiauro 1) of a communications 6vstom> fSUMMARY 

OF THE INVENTION 

It is an object of the invention to provide a method and apparatus for reversion of a 
fault in a communications system. 

It is another object of the invention to provide a method and apparatus in which 
stable signaled communications links in a communications system can be reliably 
maintained after the occurrence of a fault. 

It is a further object of the invention to provide a method and apparatus for 
specifying a corresponding switching device in a communications system after the 
C3 occurrence of a fault. 

Si It is an additional object of the invention to provide a method and apparatus in an 

m 

ATIVI (Asynchronous Transfer Mode) communications system in which at least one 
f^i signaled communications link is switched via an active peripheral assembly after the 

t-J occurrence of a fault. 

Q It is yet another object of the invention to provide a method and apparatus in which 

m 

1^1, connection data for communications link on a communications system are stored in an 

active peripheral assembly. 

It is yet a further object of the invention to provide a method and apparatus for an 
ATM communications system having a central control unit and a number of associated 
peripheral assemblies via which communications links can be switched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a switching device according to the present Invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a switching device EXC having two redundant interface 
assemblies according to the present invention. 



U1 
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The switching device EXC] has two interface assemblies LICI. L!C2 which are 1+1 
redundant with respect to one another. A large number of communications links are set up, 
maintained and/or ended via the respective active Interface {as se mbly} [assemblies] LICI, LIC2, 
For this purpose, connections {(wh i ch ar e } [(]not shown) of the interface assemblies LICI. LIC2 
{ar e connoctod) [is made] to external subsections {(which are l i k e wi6 e } [(]not shown) of 
transmission lines for transmission of communications signals. [ 

JWithin the switching system, the [active] interface assemblies LICI. LIC2 are 
connected to additional assemblies {(wh i ch aro alco) [(]not shown) of the switching device EXC. 

(Tho commun i catlonc) [Communications] signals aniving at and/or departing from the 
active interface assembly LICI. LIC2 can be transmitted on defined sections of communications 
lines via these assemblies, for example[,] multiplexer assemblies, switching network assemblies 
and other interface assemblies. 

(Th e fau l t rovoro i on doccribod i n tho fo ll owing t e xt can a l so b e carr ie d out i n a 
Gorrocponding mann e r for th e sa i d typ es and furth e r typ e s of p e riph e ra l ass e mb li es for a 
s w i tch i ng d e v i ce. I n a f i rst e x e mplary e mbod i m e nt for fault revorcion, } [ln a first type of fault 
reversion, let's say] a software fault has occurred in the peripheral assembly LIC2. In order to 
circumvent the fault, the interface assembly LIC2 is reset, and all the data {that aro not} stored in 
permanent memories {are} [is] lost. 

This effect is desirable since it ensures that faulty data are deleted. The effort for precise 
localization of faulty components of data which are not faulty overall is generally considerably 
greater than this. 

After {the} resetting of the interface assembly LIC2. basic data are first of all transferred 
or transmitted from a database manager DBMS of a central switching computer MP to a database 
CDB of the interface assembly LIC2. In the process, it is possible to transmit, in particular, data 
for programs which are used to carry out the functions of the peripheral assembly LIC2. 
Alternatively or additionally, a permanent memory, for example an {FEPROM} [EEPROM], is 
provided in the peripheral assembly LIC2. in which program data are stored and from which, after 
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resetting, data are copied to a volatile memory, for example a RAM. which contains the database 
CDB. 

{It has a l ready boon propocod that, in method st e p a, data bo transm i tted from 
pormanont Gommun i cat i onc l ink s to th e i nt e rfaco ass e mb l y L I C2 wh i ch aro) [The method steps 
of the present invention for reversion of a fault in an active peripheral assembly LICIor 
LIC2 of a switching device EXC in a communication system include, switching at least one 
signaled communications link via the active peripheral assemblies LIC1, LIC2, storing 
connection data for the communications link in the active peripheral assemblies LIC1, 
LIC2 in order to handle the communications link, and transmitting to the active peripheral 
assemblies LIC1, LIC2 connection data stored in a switching data manager RHS after 
occurrence of the fault. 

The data manager RHS is central to a number of peripheral assemblies LIC1, LIC2, 
and the connection data held by the memory devices RHS is] stored in a redundant manner[. 

According to the method of the present invention, transmission of the connection 
data can be interrupted or started at a later time, in order to allow the setting up of new 
communications links. 

Data is transmitted from permanent communications links to the interface 
assembly LIC2 which are stored in a redundant manner] in the central switching computer 
MP. {It is a i co known, onc e m e thod st e p a has boon carriod out. for hardware) [Hardware] 
settings relating to the connection hardware ASIC of the interface assembly LIC2 {t^ [can] be 
checked for consistency with the data of the permanent communications links, and for any 
corrections which may be necessary to the hardware settings to be carried out. The connection 
manager COH of the interface assembly LIC2 is involved in this activity, in that it reads the data 
from the database CDB and carries out the appropriate test steps, 

{Now. i n m e thod step b. conn e ction} [Connection] data, which are stored in a redundant 
manner in the central switching computer MP. for the signaled communications links are 
transmitted to the interface assembly LIC2. which is being or has been maintained with the aid of 
the connection hardware ASIC in the interface assembly LIC2. 
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In the process, it is possible for individual signaled communications links, or for a number 
of signaled communications links, to be intenrupted or tenninated as a result of the fault which has 
occurred. { I n m e thod s t e p b. a} [A] switching data manager RHS in the central switching 
computer MP transmits the connection data for the signaled communications links to the 
connection manager COR in the interface assembly LIC2. In the process, the connection data 
are transmitted in data blocks of predetermined length. It takes the connection manager COH a 
period of 5ms. for example, to receive a data block, with connection data being received for about 
30 signaled communications links for the interface assembly LIC2. [ 

]After reception of the data block, the connection manager COH starts to check the 
hardware settings of the corresponding communications links, which are earned out in the 
connection hardware ASI C{(m e thod ctop d)) . It takes the connection manager COH. for example, 
about half a second to read the connection data and to check them for consistency with the 
hardware settings for about 30 communications links. 

{M e thod stop b' is oamod out i n parallo l w i th method ctop b). I n mothod stop b'. tho) 
[The] connection manager COH is informed by the connection data manager RHS when a 
request to set up a new communications link is present in the central switching computer MP. 
Before the transmission of the first data block {in mothod ctop b) , or between the transmission of 
two data blocks, the connection manager COH reacts to the request by setting up a new 
communications link on the basis of the connection data which it receives from the {connection} 
data manager RHS together with the information about the presence of the request. [ 

IThe new communications link may be a signaled communications link or a non-signaled 
communications link. Corresponding procedures are used in the presence of requests to set up a 
number of new communications links. In this case, the corresponding data can be transmitted 
individually or in btocks to the connection manager COH, The requests for new communications 
links preferably have priority over the checking of the hardware settings of already existing 
communications links, so that they are processed with priority by the connection manager COH. 
Furthermore, however, a time interval of predetermined length is preferably provided after which, 
at the latest, the connection manager COH again receives connection data from existing 
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communications links, or continues with checking the hardware settings of communications links 
whose connection data it already has. {For examp le , during} [During] operation of 
communications systems in practice, it is accepted that the setting up of requested new 
communications links in a peripheral assembly will be delayed by around 500ms. [ 

]As described above, the connection data for approximately 30 already existing 
communications link s{, for oxamp i o,) can be read and the corresponding hardware settings 
checked within 500ms. The checking of the hardware setting is annotated in Figure 1 by the 
reference symbol d, and the resetting of communications links in the connection hardware HSIC 
is annotated by the reference symbol d*. 

Before, during and after reception of connection data for already existing communications 
links and/or reception of connection data of communications links to be set up as new, a start 
pulse for a time-interval measurement for connection-duration-dependent charges is in case 
issued, in a development of the invention. If the connection manager COH has the respective 
connection data for such a communications link, it sends the start pulse to the charge meter TM 
which is provided in the interface assembly LIC2. The transmission of the charge-meter start 
pulse for already existing communications links is illustrated as method step c, and the 
corresponding transmission of a start pulse for a communications link which is to be set up as 
new is shown as method step c*. 

In {yet} another {d e v el opment of tho e x e mplary} embodiment described with reference to 
Figure 1 {for tho method aooording to tho invention) , the central switching computer MP transmits 
a request to the connection manager CON to terminate an existing communications link {, i n a 
m e thod st e p (wh i ch i s not shown) aft e r method st e p a. How e v e r, i n th e d e v el opm e nt of tho 
e x e mplary ombod i mont,} [. 

However, ]the charge-meter start pulse according to method step c has not yet been 
transmitted from the connection manager CON to the charge meter TM at this time. The 
connection manager COH thus does not confirm the request, and does not act on this request 
either. This ensures that the charge meter TM can determine the connection-duration-dependent 
charges correctly and does not receive a charge-meter stop pulse before receiving a charge- 
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meter start pulse for an existing communications link. Since the central switching computer MP 
have not received any confinnation from the connection manager COH. it repeats the 
transmission of the request to terminate the communications link, preferably at time intervals 
which are fixed In advance. In the meantime, for example between the first and the third 
transmission of the request, the connection manager COH will have received the connection data 
for the relevant communications link, and will have sent a corresponding charge-meter start pulse 
to the charge meter TM. [ 

]This {thug} acknowledges the third request with a confirmation, sends a charge-meter 
stop pulse to the charge meter TM. and tenninates the communications link by making 
appropriate hardware settings in the connection hardware ASIC. 

In the {oxomp i ary ombod i mont} [embodiments] described so far, it has been assumed 
that there has been a software fault in the interface assembly LIC2. The same method, together 
with its developmenttr) can {. how e v e r,} be applied, for example, to a situation in which a 
hardware fault has occurred in the previously active interface assembly LICI and the 1+1 
redundant interface assembly LIC2 has taken over the active function from the interface 
assembly LICI, Furthermore, {th e s am e r e fin e m e nts of} the method can be used In situations in 
which there is no redundant component or in which 1:N redundancy exists. Overall, a universal 
method is thus available for reversion of a fault in an active peripheral assembly in a switching 
device, which allows all those communications links which are stable after the occurrence of the 
fault to be maintained while having to accept, at worst, only short interruption times. Furthermore, 
the universal method ensures the setting up of communications links as new with the least 
possible time delay while reliably deleting all possibly faulty data in the assembly. 

[According to the present invention, connection data for at least one 
communications linic, which data are stored in the active peripheral assembly, are also 
stored elsewhere in a redundant manner. After the occurrence of the fault, the connection 
data which are stored elsewhere in a redundant manner are used in order to continue to 
handle the communications linlc. Storage of two up-to-date sets of connection data 
ensures that the connection data are still available, at least once, after the failure or after 
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the occurrence of the fault in the active peripheral assembly. Provided the redundant set 
of connection data, or at least one of the redundant sets of connection data, is or are 
undamaged after the occurrence of the fault, the undamaged data set can be used to 
continue to handle the communications link. 

It is thus possible to maintain the at least one signaled communications link, 
provided it is still stable after the occurrence of the fault. In order to preclude the 
possibility of the set of data which is stored in the faulty peripheral assembly being 
damaged and thus endangering the maintenance of the at least one communications link 
when it is used further, the connection data stored in the faulty peripheral assembly are 
preferably deleted. 

According to the present invention, signaled communications links can be 
maintained with the same reliability as permanent communications links, which may be 
unstable In the same way as the signaled communications links after the occurrence of 
the fault, or can no longer be maintained owing to the fault. 

The present invention can also be used in other communications system, for 
example in STM (Synchronous Transfer Mode) communications systems. 

The term peripheral assembly means an assembly or unit of a switching device 
which is directly involved in the setting up and/or in the maintenance of a communications 
link. The term peripheral assemblies covers, in particular, interface assemblies (Line 
Interface Cards LIC), which form an interface to transmission lines outside the switching 
system, multiplexer units (for example Statistical Multiplexing Units SMU) which connect a 
number of interface assemblies to a switching network, switching networks (ATM 
Switching Networks ASN) which produce the correct output from a number of possible 
outputs in response to signals arriving at them, in particular, the assemblies have a large 
number of elements which carry out functions on the assembly, but at least a memory 
area for storing the connection data and an element which is directly Involved in the 
communications link. 
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In a communications system, the term switching device means a device which 
allows various switching-system^xternal and/or switching-system-internal transmission 
paths or transmission lines to be connected to one another or to be enabled for the 
purposes of setting up a communications link. 

The term communications link means a link for connection of any desired type via 
which signals can be transmitted within the communications system or beyond the 
boundaries of the communications system. 

The connection data are preferably stored in a memory device which is central for 
the number of peripheral assemblies, before the fault occurs. In particular, the memory 
device is part of a central switching computer of the switching device. In this case, the 
switching computer may, for example, update that copy of the connection data which is 
stored in its memory device whenever it informs the active peripheral assembly of 
changes which relate to the connection data. 

However, the central memory for the connection data for a number of peripheral 
assemblies has the advantage that one common memory unit or memory device is 
sufHcient, and that the data administration can be carried out in an effective manner. 

In one development, a redundant passive peripheral assembly, In which the 
connection data are stored in a redundant manner, is provided for the active peripheral 
assembly. In contrast to the prior art, the passive peripheral assembly is used to store a 
set of connection data which is just as up-to-date as that In the active peripheral 
assembly. This firstly creates the possibility simply of switching over to the passive 
peripheral assembly after the occurrence of the fault in the active peripheral assembly 
while, on the other hand, it is possible to transmit the connection data from the passive 
peripheral assembly to the active peripheral assembly, for example if the connection data 
stored in the active peripheral assembly are faulty, or there is a possibility of such data 
being faulty. 

If a fault occurs in the software of the active peripheral assembly, the connection 
data which are stored elsewhere in a redundant manner can be transmitted, in a preferred 



manner, to the peripheral assembly which is still active after the occurrence of the fault. 
Faults in software covers not only faults in programs, but also faults In stored data to 
which access can be made while a program is running. 

In many fault situations, continuation of operation of the active peripheral 
assembly represents the fastest and most reliable option for maintaining stable 
communications links without considerable interruptions. Mostly, hardware settings still 
exist in the active peripheral assembly in order to maintain a communications link after the 
occurrence of the fault. This is preferably checked after the transmission of the 
connection data stored elsewhere in a redundant manner, or at least after transmission of 
some of these connection data items. 

During the check it is also, for example, possible to confirm whether the 
connection data stored elsewhere in a redundant manner have been changed as a 
consequence of their having been updated in the meantime, so that corresponding 
corrections or changes are required to the hardware settings. One possible reason for 
this occurs when a message that the communications link is intended to be ended arrives 
at a central switching computer in the meantime. 

Connection data to be transmitted remains stored at the other location, that is to 
say they are transmitted in the form of a copy. This also applies to situations in which, 
after the occurrence of the fault, previously active peripheral assembly become passive 
and a redundant assembly is used as the active peripheral assembly, to which the 
connection data stored elsewhere in a redundant manner are transmitted. Thus, it is 
possible to maintain stable communications links in particular when hardware faults occur 
in the previously active peripheral assembly. 

Transmission of the connection data to the peripheral assembly which is active 
after the occurrence of the fault is interrupted, or is not started until later, in order to allow 
the setting up of new communications links. In this case, expediently, the connection data 
to be transmitted are transmitted in blocks to the active peripheral assembly. One major 
advantage of this developnient is that, as soon as it is confirmed which peripheral 
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assembly will be taking over or continuing the active operation after the occurrence of the 
fault, new communications links can be set up, and in this case it is possible to use the 
same method as that for fault-free operation. 

The fault reversion according to the present invention can also be carried out in a 
corresponding manner for other types of peripheral assemblies for a switching device. 

With regard to the apparatus, the central control unit of the switching device has a 
data memory in which connection data can be stored from signaled subscriber 
connections which are switched via the associated peripheral assemblies, and in that a 
transmission unit is provided for reading and transmitting the connection data to the 
associated peripheral assemblies. 

Although modifications and changes may be suggested by those skilled in the art 
to which this invention pertains, it is the intention of the inventors to embody within the 
patent warranted hereon all changes and modifications that may reasonably and properly 
come under the scope of their contribution to the art. - -] 
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